Absence of long-wavelength photic potentiation of murine intrinsically photosensitive retinal ganglion cell firing in vitro.
Melanopsin is an opsin-family photopigment required for photosensitivity of the intrinsically photosensitive retinal ganglion cells (ipRGCs), which subserve photic entrainment of circadian rhythms in mammals. The melanopsin photocycle is presently unknown but is independent of the enzymatic photocycle employed by rhodopsin and cone opsins. Recent experiments have demonstrated that red-light exposure potentiates circadian phase-shifting responses to blue-light stimuli, consistent with the hypothesis that melanopsin functions as a bistable photopigment. To further test this hypothesis, we analyzed ipRGC firing activity in response to 480-nm blue light with or without intervening long-wavelength 620-nm red-light stimulation, using in vitro multielectrode array recording of postnatal day 8 to 10 murine retina. Cell-firing responses to 480-nm light were highly reproducible. No significant potentiating or bleaching effect of intervening subthreshold 620-nm light on ipRGC firing to 480-nm light could be discerned. Further physiologic and biochemical analysis of the ipRGC photoreception is required to reconcile the presence of long-wavelength potentiation at the level of the SCN with its absence in light-induced ipRGC firing.